Dissociation of E-4031 from the HERG channel caused by mutations of an amino acid results in greater block at high stimulation frequency.
We have reported identification of the amino acid whose mutation reduces effects of quinidine on the HERG channel. Although the residue (isoleucine at 647) is not in the recently reported methanesulfonanilide binding site, a single concentration of E-4031 (10 microM) was less effective to I647 mutant channels than wild type HERG channel. We designed the present experiment to further investigate influence of mutations at 647 on the effects of methanesulfonanilides. HERG channels were expressed in Xenopus oocytes and their currents were measured by a two-microelectrode voltage clamp method. Of the two mutations initially studied (I647A and I647F), the I647F had a greater influence and differentially affected the effects of dofetilide and E-4031. The IC(50) for dofetilide of the two mutant channels (I647A and I647F) was increased only 2-fold, but the IC(50) for E-4031 was increased 6-fold (I647A) and 14-fold (I647F). Aromatic residues other than phenylalanine were then substituted for I647, and found to reduce the effects of E-4031. Whereas E-4031 dissociated from the mutant channels during rested state, dofetilide little dissociated. The mutant channels that showed recovery from E-4031 block were inhibited greater at 1 Hz than at 0.1 Hz. The present results indicate that dissociation of a drug from the HERG channel results in greater block at high frequency. Although the mechanism by which the mutations cause the dissociation of E-4031 is uncertain, it is noteworthy that one methanesulfonanilide dissociates from the channel more easily than another.